Background: Intraductal papillary mucinous neoplasms (IPMNs) are cystic lesions of the pancreas with malignant potential. The Sendai and Fukuoka criteria offer guidelines for surgical management of an IPMN. Presentation: A 69-year-old patient with a history of recurrent pancreatitis presented with steatorrhea and unintentional weight loss. Upon workup, he was found to have an IPMN, for which he met Sendai and Fukuoka criteria for surgical management. At the time of surgery, the patient's reported operative history was remarkable only for cholecystectomy; however, during the procedure, he was found to have a Roux-en-Y limb of jejunum attached to the head of the pancreas. Postoperative discussion with the patient and family revealed that this was likely the result of a past cystjejunostomy procedure used to drain what may have been a pancreatic pseudocyst that had developed after a bout of severe acute pancreatitis. Ultimately, the previously created Roux-en-Y limb was used in the reconstruction after specimen excision by total pancreatectomy. Conclusions: Main duct IPMNs have a high incidence of carcinoma. Those that meet Sendai and Fukuoka criteria should be surgically managed. In this study we present a case of IPMN management by total pancreatectomy with unique reconstruction using a previously created Roux-en-Y limb.
Introduction
Intraductal papillary mucinous neoplasms (IPMNs) are cystic lesions with the potential for progression to pancreatic cancer. They are anatomically classified as main duct (MD-IPMN), branch duct (BD-IPMN), or mixedtype based on the extent to which they involve the pancreatic ductal system. The patient discussed here was found to have an MD-IPMN, for which the risk of carcinoma in situ or invasive carcinoma is *70%.
1
In 2004, the first international consensus guidelines for the management of IPMNs were put forth. Known as the Sendai criteria, these guidelines stated that lesions should be considered for surgical resection if they are >3 cm in size, have a solid component or mural nodules, or have a >5 mm dilated main pancreatic duct. 1 Later in 2012, after several validation studies, the Fukuoka criteria built on these and tiered them out further into high risk and worrisome categories, specifically with modified ductal dilation criteria of >10 mm. 2 Today, both are often used to decide whether a patient with IPMN should be managed with surgery, options for which include pancreaticoduodenectomy, distal pancreatectomy, segmental resection of the tumor, or total pancreatectomy.
Case Description
The patient is a 69-year-old male with a medical history of diabetes, hypertension, and a remote history of several bouts of pancreatitis who presented to clinic with a 6-month history of steatorrhea and an unintentional 20 lb weight loss. During this visit, the patient reported an operative history of an open cholecystectomy by a right paramedian incision, and an appropriate scar was noted on physical examination. No formal records were available. Workup with CT imaging revealed a 2.1 · 7.0 cm multicystic lesion with mural nodularity in the body of the pancreas (Fig. 1A) and diffuse pancreatic ductal dilation throughout (Fig. 1B) . Endoscopic ultrasound and the fine needle aspiration (FNA) measured the duct at 12.6 mm in the head, 14 mm in the neck, and 20 mm in the body, and after endoscopic tissue retrieval, the pathology returned as a mucinous neoplasm with focal atypia. A working diagnosis of IPMN was made. The patient's serum CA-19-9 was borderline elevated at 37 U/mL.
The patient described met both Sendai and Fukuoka criteria and so was taken to the operating room for definitive treatment. In the operating room, the pancreas was found to be grossly abnormal with diffuse distortion of the duct throughout the head, body, and tail, thus warranting a pylorus-preserving total pancreatectomy and en-bloc splenectomy to safely remove all of the neoplastic tissue. During the procedure, a Rouxen-Y limb was discovered that had previously been brought up to the head of the pancreas in the antecolic position ( Fig. 2 left) . Intraoperative discussion among the surgical team concluded that this had presumably been performed to drain what may have been a pancreatic pseudocyst identified at the time of the patient's prior recurrent pancreatitis attacks. This was later confirmed upon postprocedural discussion of findings with the patient.
In the operating room, the decision was made to divide the Roux-en-Y limb preserving most of its length and its mesentery. The required pylorus-preserving total pancreatectomy was then safely performed. The cranial portion of the Roux-en-Y limb was used to perform the standard biliary-enteric reconstruction as an end-to-side hepaticojejunostomy, and alimentary reconstruction was completed by standard end-to-side duodenojejunostomy ( Fig. 2 right) to the proximal most jejunum in an antecolic manner. The patient tolerated the procedure well.
Final surgical pathology revealed a 5.5 cm IPMN with low-grade dysplasia and surrounding chronic pancreatitis, as well as a 0.4 cm well-differentiated Ki-67 positive pancreatic endocrine tumor with Ki-67 proliferative index <1%. The patient's postoperative course was uneventful and he was discharged home on postoperative day 5. He was seen in the outpatient setting at a routine 1-month follow-up visit, at which time he was found to be in excellent condition and spirits, and overall, doing well.
Discussion
Total pancreatectomy for the treatment of precancerous lesions such as IPMNs has been decreasingly recommended in favor of parenchyma-sparing resections. 5 However, in select cases involving diffuse distortion of the duct, such as that described here, extensive resection or total pancreatectomy still represent the best choice for MD-IPMN 6 as they are often accompanied by synchronous or metachronous multicentric lesions. 
In this study, total pancreatectomy was elected as parenchyma-sparing resection with negative margins would have resulted in an incredibly diminutive piece of normal pancreas. It has been suggested that in cases wherein the residual pancreas is <5 cm, anastomoses can be technically difficult with uncertain long-term benefits. 8 In the case described here, it was clear that the required pancreatojejunostomy would have been both impractical and unsafe. However, if possible, we too recommend parenchymasparing resection with routine use of intraoperative frozen sectioning to achieve R0 resection.
Successive resections with iterative frozen sectioning can limit the risk of a wide range of complications. Extended resections such as total pancreatectomy are associated with high morbidity 9 and candidates should be prepared for postoperative outcomes central to the loss of the exocrine and endocrine functions of the pancreas. The most common morbidities associated with exocrine insufficiency include weight loss and diarrhea, the latter of which has been shown to affect patients' quality of life. 7 With regard to endocrine insufficiency, there are both short-and long-term serious sequelae and complications due to the development of ''brittle'' diabetes, characterized by wide variations or ''swings'' in blood glucose. At our institution, routine referral to endocrinology after total pancreatectomy has resulted in good glycemic control and self-management. Thus, we strongly recommend consultation with a specialist in pancreatogenic diabetes after total pancreatectomy, as was done with this patient.
The novelty of this case lies in the patient's history of recurrent acute pancreatitis and subsequent reported pseudocyst. Acute pancreatitis is an inflammatory process of the pancreas with pathophysiology related to enzymatic autodigestion. 10 Local complications include pancreatic pseudocysts, 11 which are encapsulated collections of fluid that arise due to disruption of the pancreatic ducts. 12 Statistically, the majority of cysts appearing after pancreatitis are pseudocysts 13 ; however, there are occasions wherein the discovered cyst is, in fact, a cystic tumor, especially when the patient has a modest history of smoking or alcohol consumption. Previous attacks of acute pancreatitis are not uncommon in IPMNs, in fact 12% of patients with IPMNs have a history of chronic pancreatitis and 2% of all chronic pancreatitis diagnoses are associated with IPMNs.
14 Recurrent episodes of unexplained pancreatitis should, therefore, direct the attention to the possibility of their existence.
The inadvertent drainage of a pancreatic cystic tumor, misdiagnosed as a pseudocyst, has obvious consequences. It is, therefore, mandatory to ascertain the nature of the cyst in question before embarking on treatment. Initial diagnostic workup should begin with imaging. Radiological evidence of cystic tumors include thickened walls, internal septa, mural nodularity, papillary projections, solid components, and/or wall calcification. 15 Cysts with these features should progress to surgical resection as outlined by the Sendai and Fukuoka criteria. Those without radiological evidence of neoplasia should proceed to FNA for cyst fluid analysis. If pseudocyst is confirmed, management depends on the patient's symptoms, characteristics, and location of the collection. Pseudocysts that fail to resolve with medical therapy can be managed through interventional techniques including percutaneous, endoscopic, and surgical methods. 16 The preferred operative approach for most uncomplicated pseudocysts requiring surgical intervention is internal drainage for which there are three standard options: cystjejunostomy to a Rouxen-Y limb, cystgastrostomy, and cystdudodenostomy. Cystjejunostomy is the most versatile technique and has a slightly lower recurrence rate (7% vs. 10%) than cystgastrostomy. 17 However, operative internal drainage of pancreatic pseudocysts has become less common as expertise in endoscopic techniques has increased. 16 Here the patient had undergone a cystjejunostomy at an outside hospital in the 1980s as treatment for a reported pseudocyst. Interestingly, record of this procedure was not available to our operative team before surgery, neither disclosed by the patient nor through the medical record. In addition, the cystjejunostomy was not readily identified on preoperative imaging. Surgical history was clarified after postpancreatectomy discussion with the operative team in which it became clear that the patient and family had simply forgotten this procedure. Review of the literature has shown that patients recall only 41% of the visits noted in their medical records, 18 and that almost half of the information that is remembered is incorrect. 19 More specific to surgery, one in four patients do not accurately recall previous procedures. 20 It is clear that the more remote in time the event, the more unreliable and unstable is its recall.
18 Fortunately in the case described here, the discovery of the Roux-en-Y limb did not interfere with finalized functional reconstruction; however, it is clear that every effort should be made to avoid primary intraoperative recognition of altered anatomy.
Conclusion
Pseudocysts are a common complication after a bout of pancreatitis; however, the possibility of pancreatic neoplasia must remain in the differential to preclude inappropriate drainage procedures. MD-IPMNs have a high incidence of carcinoma and those that meet Sendai and Fukuoka criteria should be surgically managed with parenchyma-sparing resection. However, total pancreatectomy may be necessary in extensive disease.
